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(57) Abstract: It is intended to provide novel fluorescent proteins originating in an organism other than Aequorea coerulescens. 
Namely, a fluorescent protein originating in Fungia sp. which has the following characteristics: (1) showing a maximum excitation 
wavelength of 455 nm and a maximum fluorescent wavelength of 488 nm; (2) showing a molar absorptivity at 455 nm of from 38700 
or 27700; (3) showing a quantum yield of 0.85 or 0.81; and (4) showing a stable pH sensitivity of the fluorescent characteristics at 
pH 5 to 9. Another fluorescent protein originating in Fungia sp, which has the following characteristics: (1) showing a maximum 
excitation wavelength of 548 nm and a maximum fluorescent wavelength of 561 nm; (2) showing a molar absorptivity at 548 nm of 
from 75900 or 51000; (3) showing a quantum yield of 0.44 or 0.50; (4) showing a pH sensitivity of the fluorescent characteristics 
ofpKa<5.0. 



BEST AVAILABLE COPY 



/VO03054191 [file:///C:/Documents%20?" HO/ - onc: ^ ; j^-l— hn^P3sktop/WO03054191.cpc] . Page 2 of 60 



WO 03/054191 Al 



(57) mitj: 

-f-ZZbX&Zo tWyJis (Fungia sp. ) *3fctf>TfEtf># 

(1) ffljStf*&£**4 5 5nm^^ 4 8 8 nmTfci ; 

(2) 4 5 5 rim\Z.iiV%*;W&%&m\ 3 8 7 0 OXIi2 7 7 0 0T?fc5 ; 

(3) g^JR^^O. 85XttO. 81-C&5;Xtf 

(4) m^ttOpH^^pH5~9-C^X-feS : 

t^VU's (Fungia sp.) &&<£TIE©#££^-53bfeM&«. 

(1) 0j&tf*&ft# 5 4 8 n m-Cfc «5 , «3fe«*«*»4 5 6 1 nmffcS ; 

(2) 5 4 8 nmlCtftta^/VKttff***, 7 5 9 0 0X14 5 1 0 0 0 ; 
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^f-f^^CPungia sp.)A3fe©*f»J&«3te»e«3tWO*IfflfcB8 

^y^cO^^^-I/T-f^hyT (Aequorea victoria) fc**1"6J»fe*3teflf 
m (GFP) tt % ^<fc5Rfc*5V^<©fflJS«r^Tt'* B *5S, 7V^A« 

3k* bfc 4: v no fcfli* ^GF P $ frT 5 o atfi : ?te*lfc*.&*fc 

ft)i<fffl$^GFPi»-oiUtfef3tiei (YFP) 
ffbttSo YFPtt, (Aequorea) GFPg&#© 

£^1% Y F P tf> £ *3 XXfiQtZ, Zfo^il 60, 000~100, ooorw 1 ft £ 

t;0.6~0.8t'fc!) (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

GFPflMclfiJttt, ^T^fe*3teSeK (CFP) 
ECFP (enhanced cyan fluorescent protein) £>tVtV><5 0 t.tz^ -fy^r 
y?-V?<J)i scoma sp. ) fe tt#fe^3fcS 6 S(RFP)|)W$ tLT*3 , DasRed 

&%nbtix^z>o r©±?i:Ment itfe* life, '/rvfe *fe©4t 

l 
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a> e> e Rate* ^ < «*w^b srfitofcs*, $tefc$*g a 

^fc&iflLfcTif $*V=f (Galaxea fascicularis) (iSUSO^^^foS 9 
WJ'fis (Fungia sp.)(DcDNA7^^7 y — £>feJ:fe7 , 7'l'^- : £r/BV^& 

tt, ^bftfc^iMf^v' (Fungia sp.)A3l5©«3teaeJf©«3fcWt*W^*S 

©&&K:X-3v v C^JfcLfct>©'T?*>5. 
BP^> #389! KJ:*^ *f-*9>f5' (Fungia sp.) A*©TIE©«H4*W't"S 

(1) &jfti*&fttf4 5 5nm-Cfc«3, S»tfft4 8 8nmffc5 ; 

(2) 4 5 5 nmfcj3rt5*/UK*Wx 3 8 7 0 0Xtt2 7 7 0 OtfcS ; 

(3) ifW^0..8 5XttO. 8 1ffc5;W 

(4) S)fc»pHiStt^pH5~9«tJb5 : 

3*3591 fc£*U& (Fungia sp.) ft ^©TIEOWttSr^S^S 

( 1 ) aillS^^ 5 4 8 n mt?fc 19 > 5 6 1 n nrCfc 5 ; 

(2) 5 4 8 nmfc*W5*/Mft*«iC#N 7 5 90 0Xtt5 1 00.0^*5 ; 

(3) ifWO. 4 4X»0. 5 0^5;^ 

(4) M#tt©pHi»pKa<5. OT-fcS : 
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*&wo%\<Dmmz.£ti& s ut<d (a) xta (b) K&irMytm&m&m&i 

(b ) mtmur i x\t 2 \zj&m<oT % ; mm^&^x i a^mmor ^yn& 
&Tf/x\tfflnztitzT%/mmttu frommt* 1x1x2 

*&&<Dm<Dmmz£titis uro (a) x& (b) K^-r^ytm^ 

( a ) mpm^- 3 XH: 4 fclB*©r ^ y BB*J g &5C 

( b ) 3 X\X 4 ICStOT S 7 WmFlK&\ ^T 1 fl> »ifi©7 5: / Sfel&S 

DNAflS«{fc£;}x5 0 

*35«©§fetC»J©jte«fcJ:ix«, .B*T© (a) Xtt (b) K*cf-g&fC£=» 
-Ki"5DNAfe*fc!i^Sti5o' 

( a ) kri** i x« 2 khb*©t-$ j %mmz%ir%mbm 

(b) E?!l#-9-lXt±2fc|B«OT5y»E9iJfcdoVN-C, l*»feft«©TS/» 

*l§BJ©$P>ICSijoli^j:j;tt«> (a)X« (b) fc*1-gBSt«r = -K"f-a 
( a ) 3 Xtt 4 KUBfcOT S 7 KE^I a W 
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*%w<dz ^momm^xtitf, $kt<d u> x\z (b) i^tDNA^ 
(b) mn^5Xit6^fm<DmMmn\^^x, i^btt©iso^ 

^ig^^^^SUO^eij;^ »T© (a) Xte (b) iLgtDNA'b^ 

(a) mfm-%7Xte8\z.mWi.<D&&mm%%-fz>DNA 

?lJ£^-f5DNA 
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miti, *3S^©^lM^9>f^A*©^3feSeSI (KCy-1, KCy-2) 
i:ECFP s #3§PJ©^1^7^i/fc&©3bfe^£lJ£ (KO-1, KO-2) t 
DsRed O&ytX'*? Wv&tWafi*'** h^*lfcttLfc<§*Sr*i-, 

@2it *38WO^lM^5'f '>**©S3tSeft-Cfc5KCy-l iKCy- 
2, KO- 1 iKO-2©«*4mSr«Wfb*:«Sf*«:*f. 

(1) Kcy-l t Kcy-2 ©«It©?Sfe©i^ 
(400nm Ufc it© 488nm <D&#) 

(2) KO-1 t K(H2©*flHfr?©3M&©&V 
(500nm X'Sb^ Ufc £ # © 561nm ©&#) 

( 3 ) Ko-i t KO-2 fc&tt z&yt&ik 

(470nm *eBjBUfci#©^-Uy^J*^ (561nm) (508nm) (Dm 

0 3f4*3S«©^f-tr9-<'y**©^Se« (KO-lSUtKO-2) 
JJ-Vj&#(508nnj) % tUV^ (561nm) ©P#|ig&i§te «fc52Hb£^t% 
H4tt#£93©^tr?>f ^fcfc©$ft«&flt (KCy-l s KCy-2, K 

O-lMKO-2) ot3fc3ME©pHJ«SttSr*t. 

B5tt, *^PJ©^f-bf7>r^*5fe©^S&5t©^fls (KO-C6 4A) 
©m* (em) (e x) hfr (&EIK afetffc!ftJK**<* W> Ofr 

0 6fi, #^©^fc*7>f *>**©£3feS6®©£&# (KO-E2 1 1 A) 
<D$k% (em) XtJ«ajB (ex) h/V (£B), afctffcRJfc*'** h/V (£ 
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(1) *%W<D%:%:&&'g 

*&W<D'&ytm&'Rte. 7J*S (Fungia sp.)a£tf>k£>T% TIBO#tt 

(1) m&m±fcm*4 5 5 nmXfoV, %ftm±$L&te4 8 8 nmXhZ ; . 

(2) 45 5nmH*5lt5^)tW^ 3 8 7 0 0X(42 7 700T'fe5 ; 

(3) MT&mfcO. 81XhZ>;RTf 

( 4 ) P Mgtttf* p H 5 ~ 9 XgfeXh 5 : 
^H^fcp-O^lbteMeW^ ^iMfy-rv (Fungia sp. T\ 

( 1 ) J^i&tt^ftA^ 5 4 8 n mX'h V , ity(MJ&&k\* 5 6 1 n mX'hZ ; 

(2) 54 8nml^(t5 ; e;«W > 7 5 9 0 OXtt 5 1 0 0 0 XhZ> ; 

(3) ir^-ifc^O. 4 4Xf*0. 5 0XhZ>;RXf 

(4) f»pHg§ttiSpKa<5. 0tfe5 

^f-t-^-r^ (Fungia sp.)\$y-^=?<Dinx\ ±\zmn±mmz.$.M> u 

&*3s *ft^T(DWJ-Cli, ^iMfy^i/ (Fungia sp. ) $rffl^#3|Sfi: UT 
±IE#ttW1-S^^©M^eK^¥SlU^:Ji^ sUMf^f (Fungia sp. ) 

^pjo^i^^aw (KCy-D w:, ^TosfeKw-e^jfio, mm 

ftWft*#4 5 5 nm 4 8 8nm -efc5 0 *^HR*flHfttt3 
8 7 0 0 (4 5 5nm) <J N S^MX^te 0 . 8 5tfe5, #3SE©#2©$#fi 
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(KCy-2) H:, uT<Dmmmx'7fi-rm *> , i^it^4 5 5nmt?fc 

•J > &3fcK*ttJ*tt4 8 8nm T?$>S. ^/HftftfiHfcW: 2 7 7 0 0 (4 5 5nm) X* 
fef), IWttO. 8 1ffc5„ iJlCtLTECFP (^n^x^y^) ©^ 
Mft3feffi*tt2 8 75 0 (4 3 5nm) Xh<0, iWliO. 4 0^5, 

*38w©»3©«3fefieit (ko-1) uromrnrnxm-rm o , ja^a 

5 4 8nm "Cfc 9 , 5 6 lnm Tifc5o ^/HRftflMRH: 7 5 

90 0 (5 4 8nm) !) , *W*ttO. 4 4^5, #»IJJ3©!B4©£#« 
SKKO-2) ft, &T©l&ffiW^^»?KiaiBtt*ife£flS5 4 8nm^fc«J> 
*3fett*aft*tt5 6 lnm"C*>5.^V!R3fcff*f45 1 0 0 0 (5 4 8nm)t?fc«3> 
i^^ttO. 5 0-Cfc5o rtl^LT DsRed Wr y ?) ©*/Hft3kH* 
»8 6 1.00 (5 5 9nm) X-3b*), S^WteO. 2 9t*fc5, 

^/vM#$c. i^WoW^tVN^t f^Tt^SivN^i^^l-o MoT, Jb 
IB©*3S Wm^fi Sit© 5 ^*SbftM*-e*> 5KC y — 1 2S.tfK C y - 
2te, ECFPiH^/HKM, *^W©^^:^Vn©T\ ECFPiO 
1>d;0»V^3t4r»-**<5. Afftftfctt* KCy-lttECFPJ;ni)2~3f 
PJI5<, KCy-2(iECFP<t9 1 . 5#W5V>. 

ajg*5j:tJK^©tt^«[*fcKUTW:ECFPt*3SB5©*3teaeKK 
C y - 1 K C y - 2. © W ft^ttfcV^ #SHH©&ftg BRR C y 

- lRtfKCy-2©®jB* h/VttECFPOJ:5»Ifill^ 

-^y^fC|»Ur^rftJi;«^5o 

KCy-lSU t KCy-2lt p H 5 ~ 9 ©ttHfcfcWCBttMW*© p 

umtm*m^k*m®Lkirz> 0 bp*>, p h5~9<d^h^*5vnt^«^© 

tf-*te©&»#'>fc< % -© p H«£Bfc:|8VNTiS&v^tt&£fcj|£#-f 5 £ £ # 
-C#5, «**»fettffiS*fCVN5ECFP©#fr|!:», pH7»T^fiMI 
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0-2te N 4y^^-^^ (Discosoma) ft^£M;M£SC (DsRed) J: 2 
^PJ5V\ KO-1, KO-2}*, HE#0^)fc^y/^Ki:«:^5^ 
fc^*^ WKOtW^LTV^o SP^ EYFP (H&) (^n^xy^ 
ft) #5 3 OnmjtffiM^^^ h/UOtf— * DsRed o v*fy **t) 

f*5 8 0 nmttia^ft*^ h/V© fcW £&o£>K*fU #3§PJ!<Z>KO - 1 
WKO-2 ft, 5 6 1 nmtfjtfKISft*^ h/VOt?-* £#o 0 

(1) KO- 1©75 7^SB^"J*^*3VN-C6 4#B©^^x^y^T7 = ^fCff 

(3£#fe*:508 nm % JS!)j&fek:496 ran) £>M;£$:o^#:, MlNC, 

(2) KO- 1 (DT% Sm&W\Z&^X2 1 l#|O^^S^77 = y 

(tt*ttfc578 nm, ®3Bft* 563 ran) ©gft&StO&gflC, 

*»M©*3feSeW©Sfe*5^«iUXH:, l^Tro (a) Xti (b) fc* 

(a) IB9!l#-^3XWL4fc«B*OT5y»E5!l*#i-5aejC 

( b ) SB?iJ## 3 xr± 4 RiWftor ^ y KBaHcfcv^ l i^M©7 3: / gfe*s 

8 
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*B*mr?w5 fit>*t>&m<DT$.;u<Dtote. wmLX*/x\%muzm-tz> 

¥t& - t «s«T?*)5 0 #M#©@B?im©IE?iJ#^ 1 4 ©{RT*b)&»fclB«& 

ufeT $ / 5 a>e> 8 ©fittu&>K:fBii u/t*t[SEw<oflHRSr' 

?Uffl-f « n t let 5 Jgys&y^ v-SrKW-u, **b*>&/flv^±ELfc J: 5 * 

(2) frjftlBODNA 

#3§W©£ft§& SfSr a- DN A© JWWIiUTWt; £TF© (a) Xtt 

(b) fc^i-BeK*=-K-f5DNA#*rfe>;h,* 0 
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( a ) mmm^r 1 x\* 2 (cib^^t ^ / mm&irt&m&n- 

(b) E?!l#^lXf4 2fcSBft©T$y»gBaRlfc33V^, l^fi(D7 5;® 

*»W©*3fcSeft«r = -K1-«DNAOHft5^#:Wi: LTtt> UT<0 (a) 
XW: (b) te^-t-aeftSra-K-fSDNA^Jf btiZ> 0 
( a ) MS?IJ#-*§- 3 Xtt 4 (CfBi&©T =• J ^E^J^I-SaSSt 
(b) K9!l#*3Xtt4lcE«©7'$>'»E?!Hj:tev^T, U»&M07 5y» 

4K:iBtt©T§/ttE^*^«aaKfcw«©a5fe#tt*^ri-5aeK 

#»«©**«£««: a- K«DNA©JE*5JMM*fc Ltft, J^T© (a) 
Xtt (b) te^"t-DNAt>*fcWfetb«o 
( a ) MS?IJ## 5 Xte 6 fcfBife©:£SIB?!l£*-r5 D N A 
(b) BW*5XH:6fce*&©iUWaifc:feVvr, l£>&M©ttS©&& 

SE^^=-Kr«ae«iPl«©m3fe'KFtt^1-5aeK* = -K««[3£E 
^ttSDNA 

#»W©*ftae«&a-KT$DNA©X&3AfM*J: L-Ctt, £tT© (a) 
Xte (b) K;*tDNAt*fcWf))h,5. 

(a) E5!l#*7Xtt8fcBBtt©ttXEJ!|%^rf 5DNA 

( b ) @B?iJ#-§- 7 Xfi 8 fcSBfcwifiSKailiiasv^ 1 &M©ifi£©*^ 

ffl^^=-K«aeKfcw»©a*wt**'*-«aeftft3-^aa6K 

^IJ^*i"5DNA 

«U #*W:*?^~*rJBvvfc#y*?-*a^* (PCR) fc±.oT«5t 

10 
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08;ififx Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, IfctFfc: Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) fclEic 

(3) frjSMQjflfrft*.^*- 

^ • • 7^7 — ifitfg^f- (Bacillusstearothermophilus 

maltogenic amylase gene) % /^/V;* • V fr — ajvi'^;* a T ^ 7 — tfjIHSi 1 
(Bacillus licheniformis alpha-amylase gene) % /^JV* • T ^ n » ^r?7fi 
'BAN T ^ y—^i jS-fe-? (Bacillus amyloliquefaciens BAN amylase gene) s 
• V??-})* • T/U^7 y !/n f7- tfit^^- (Bacillus S ubtilis 
alkaline protease gene) & b< fi^^/V;* • • o i/^— ^dt-fe^ 
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(Bacillus pumilus xylosldase gene) ©^/p — ^ % tfcll7 7->/. 9-A^*© 
P B ^U<{4P L 7°n^^ > ±mm<D lac, trp5gL<tetac :/p*-*&^S 

T-l (ttu^^isfefc^.) ^p^w.^ ^fc^Tx/ 17^*23^ 

mmm^mmv^mwmt^n^-^ <nmt ur«, ^©m^ws^©:/ 

ADH2-4c 7°P^-^^^S^f t,tb5o 
tp iA7 , a^-^r^^5 0 

©<fc 5*jg§J3fe^-^^-^fc«|B«jK:©^$t b -ct)J:v\ ^tefeWofe*!**^ 
^^-{il(c,/f!)7f= >3 Wt^(fli«SV4 OS/cBiTtV «7-< 

*5«t^f?^WN^f-@B^J(^Jx.^Tx7 VA RNA £=-K-*-«t> 

~%ffefc-fz>DNAmm%&mLxb£< i/ct*sv4 osjKjg^oig 

^»^PifL^»Ot#) # W fetus. . 

*-irUtr± % ^tKDli^^f (DHFR) 

12 
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(4) ^pjo^gfemfe 

. l$?LM]|&<a#|£ LTte, HEK2 9 3iR HeLalR COS«, B 
§r bf$X%Z> 0 

5 » # ^ »f b ft , 00 x. tf , f" y # n ^ -fe ^ . -fc utf ^ (Saccharomyces 
cerevislae)^fcf±f-5/^7n-7-Y-k^ • ^yWf^y (Saccharomyces kluyveri)^ 

&X%Z>o 
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m&mm*fe3ib Lx%^zm$iat. ®&*.&&*mA'<* t-jszw** 

T?#<5 (#)J;tf£, Baculovirus Expression Vectors, A Laboratory Jfenual ; Rtf 
—A'X • V • * a. 5*- • *o 5*-% Bio/Technology, 
6, 47(l988)^{C|Btt) 0 

(Autographa californica nuclear polyhedrosis virus) ^£rffl V* 5 £ t ^Tr^ § 0 
S&^BJ&i UTfiv Spodoptera frugiperda OlP^yffljfe-C&S S f 9 % S f 2 

^-*T;K ^ya-ixff.7y-vy«7yK^yA'=-(i. h. Freeman 
and Company), = a — 3 — ^ (New York) , (1992) Trichoplusia ni <D$PMM& 
T'fcSH i F i v eM>]*hui?aL>4m)<$&m^ZZ.b&'?%Z 0 

$)%%mmi&*x*mm't5o mmmw-^mmt^, ^mostm^tt&n 

^WffilStStii, att0>S&fr®¥ffc »»fe*rffiv\h,tfJ:v\ ) 
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-^^OU^V^VNfcltW^-VXJft^D-r ^77^S, S-SepharoseFF(7 

.**Wo»^3fcSeK©K1l*tfe^cov^■Ctt#^cfli!IRtt:/i< , 4k¥&mz£ 

tfDNA»f>i-Srfi@!fcLrPCRSrtf 5itfcJ:ij, *3SM©»7tse»*=- 
K1"5 D N A$r*8-fS<0te&SfcD NABrtfSrfESH-S £ t 5 e *fc|PI 
Bk-^r^tseaSra-Ki-sbNAWf^-feA^S. 

^fa©»-a-*3feae««r=»-Ki-5DNA*»5£ias-etr« 0 £<dd 
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&%.-*!m\zi$A£ titers ?-&m±mmfcMA£tv?> 0 

^ TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 

1 : 327) s TpCAGGS J (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (19 
91)), TpRc/CMVj (-ryi^P^ttffiiK r p CDM8j M is* h ft Z#s 

BftRl^? ? —X\t, r p RS303j , r p RS304j , r p RS305j , r p RS306j , r p RS313J , 

TpRS314j , r P RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetic 
s 122: 19-27), TpRS423j , r p RS424j , T P RS425J , T P RS426J (T.W.Christians 
on, R. S. Sikorski, M. Dante, J.H. Shero, and P. Hieter (1992) Gene 110: 119 
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-122) %f&&mKm^ibtiz> 0 

MS* BalbC-3T3«, NIH3T3 CHO (Chinese hamster ovary) HeLai^l 

R NRK (normal rat kidney) TSaccharomyces cerevisiaej ft<ifO@|#« 

(e. con) mmftirztiij®-tz>zb&-?z?). ^t-vn&mm^v 

5>3^Kyr, =*/vs^ #»/wf& % ^^y^-^^^ 
mum, &%wmm (#-/^7w;m± T*>s*y*v 

-yh 09) -^m&Mffimm (ATTO f^/^^-^Ti-y^^) #if£/8^T 

ft o zkfcvsm-ehz 0 

17 • 



r 



/VO03054191 [f[le:///C:/Documents%20and%20Settin i 




it exlart/Desktop/WO030541 91 .cpcl 



Page 20 of 60 




WO 03/054191 



PCT/JP02/13363 



— >3 vsrKJt«m^f>s ®tmmnmiw§zL\,\ lE&mmittiim-f* 
*%w<Dm%m&w<D?ib®mm*:$im*4 5 5 nm-cfcD, 4 

8 8nmT'fc5«iafom M#4 4 0~4 6 0nnu f*4 8 0~5 
»5 3 0~5 5 Onnu Ibfe 5 5 0~6 0 0nm@SO7 >f /V 

c c d «£p-rs i£fc«fc9 »^^Ttf , mil#m^£&B#^ff#«pj 

(6) #5§PJg)3ry h 
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( 1 ) total RNA Qj&tti 

bXUlsV&ZMrtz 2mW<DtW?4 *s (Ftagia bp. )fc/Hl\fc. ^IM??^ 
M*4 gK'TRIzol" (GIBCOBRL) £7. 5mlMti 
#U 1 5 00Xgt?l 0#W»tobfc.±fcfc*nn#^Al. 5ml SriD*, 
15#Wa^tfcm, 3^ra^fiLfc 0 7 5 00Xg?15»U o Jbft 
fc^ yyp/NV-/U3. 7 5ml fcJP*., 1 5^Wm^L^mi 0#K#fiLfc e 
17000Xg-?10 LfCo ±»£J*T 7 0 J 6 m 1 M*. 

XI 7 000Xg-ei 0^M»^byi: o ±»*»T?tJRSrDEPC7K2 0 0/i It?* 
MLtc 0 DEPC Lfc total RNA & 1 0 OMULT 0. D. 260 b 0. D. 280 
0ffi&»feLTRNA«g«r«ofc o *^*H*:^fe5 1. 6^g, 
7 0 jtz g O total RNA £#fc 0 

(2) First strand cDNA <D&$, 

total RNA 3/zg5r^ffiL, First strand cDNA CD ^^f-; h "Ready To 
Go" (Amersham Pharmacia) \Z.£.<0 cDNA ( 3 3 n 1 ) L fe, 

(3) Degenerated PCR 

Lfc First strand cDNA( 3 3/i 1) ©5*>3m 1 £ LT PCR £fro 

5'-GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (gE?U#-*§- 9 ) 
5'-ACVGGDCCATYDGVAAGAAARTT-3' (primer2) (EJUfflO) 
(^T% R=A XttG&^U Y=C XHt T&^U V=A, C Xf± G£^U D=A X 
G XW: T <Sr^-f 0 ) 
«T© PCR KJ&mBM&tim Vftc 
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T>ZfU—h (first strand cDNA) 



3 n 1 



X10 taq s^y7r — 



5 fi 1 



2. 5mM dNTPs 



4 u 1 



100 fiU primer 1 



lul 



100 uHL primer2 



1 ix 1 



5 y q 



3 5 n 1 



taq polymerase (5U/ju 1) 



lju 1 



&T£> PCR bfco 
9 4 < CT-1^-(PAD) 

5 2 < CT-3 0# (fyywf^r^iJy^) 
±lE3*xs>y£3 0^^;v^tV\ U i/^i&g 1 ?;\<Zt\z. 0. 

7 2tT?7^ (ft^£>#g) 
4°C ({£#) 

C^fFT-PCR £frofc 0 T#n-*y/U®^ajT\ W£*lfc*# £tf> 350bp 
0/^K£#J!9ttlU tt»Ut. 

(4) f-^^n«-=^^ut^ia^J(D^ 

ItSSi Lfc DNA Wi ft * pT7-blue vector (Novagen) 4 V—i/a >L tc 0 jzM& 
W (TGI) KY*7V*7*— ^->3ylt^;W^I7^ htUfi/a V<MtV\ 
6V^n=~<£*fl§®J;?) plasmid DNA £ffiiiL-t, #A$n/t DNA^om* 
Sa^J^r DNA ix-^^ vf— (c j; «J &^Lfc 0 #e>tlfc^Sffi?iJ^{lfe<D^geat 
^£>i&£lB?iJ i: Jtitfc LT^O DNA &giB?iJ#mftS 6 S&O ^ e>-Cfc5 
BfiUfco m^eae^-^TfcSir^JWUfc^^^HLT, 5--RACE 
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X* 3'-RACE m\Z X 5 itlS^S <D ? u y ?%fto it 0 
(5) 5'-RACE}£ 

Degenerated PCR X^bfttc DNA ®rJttf> 5'm<D&mmm*&:M1-Z> fc&fc: 
5'-RACB System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 BRL) 
&^VT, 5'-RACE&£1?ofc 0 iiitt (1) T'WUfc total RNA £ 3/i 

tl'V^fift© DC-tailed cDNA tf>— 0g ©ig$g{c }i N 
S'-GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-a* (|B^J#^- 1 1 ) 
5'-GGCnATATGCGCACTGACTGC-3' (ia^lj#-^l 2) 

5'-GGCCACGCGTCGACTAGTAC-3' (IB^J#-^1 3) 
5'-TATCTCTTCAGGATATTTAGT-3' (ia?!|#-§- 1 4 ) 

T^fo-^^/H|^Ij)-c^©$tLfc 700b P KtrSD 9 ffl UJKERLfc. 
fttfi bfc DNA Wift £ pT7-blue vector (Novagen) i£ 9 <Y > a > Lfc 0 *J^H*fc 
(TGI) ^h7^7t^-^3 yity/V- *r7>f MrU^a V&fTV\ £ 

an ^-O^li®.}: D plasmid DNA ^ffilLT, #A£*lfc DNA Wf^CDjftaSE 
?|J Sr DNA * at i^ir- J: 19 L fc„ 

R C < ^&^fr<D DC-tailed cDNA ©— |h] @ ©Jtfffctt, 
S'-GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-S' (13?lJ#-§-l 5) 
5 ' -GGGAAAAGTGCCTTCAATGG-3 ' (gB^J#-§- 1 6 ) 

5' -GGCCACGCGTCGACTAGTAC-3 * (MB^J#-^ 1 7 ) 
5'-TCTTCGAACTCAAACTTTCT-3' (IH^J#-^ 1 8 ) 

21 
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TiSn-^;vmMM.m^.nm^fitL soobp ©/^w <? m ussit 

t ft. DNA Wr ft % pT7-blue vector (Novagen) \Z y 4 9~ *S a is Lfc„ *Mt* 
(TGI) b?y*:7;<— — */3 y LT?Vw~-*I7>f h-fe^^^3^^rffV\ 6 
VNn n ^-<D;*ji§|g J; »5 plasmid. DNA fciMLT, ^A^ttfc DNA Bfrjf 
?!J& DNA i/-^^.y-9--^J;t9 fc£Lfc 0 

(6) 3'-RACEfe 

Degenerated PCR t?^btbfc DNA WifrtD (4 ) O^SE^J^^T?# 

^ti^M^s^iiLfc^-i'^-t^y :*dT 7^-7-0 pcr -e#fc e £isj 

iUt (2) -eML-fc first strand cDNA Lfc 0 . 

tUy^Wl 5'- GCAGTCAGTGCGCATATAAGCC -3' (primer3) (IB3WI- 1 9 ) 

5'- CCATTGAAGGCACTTTTCCC -3' (primer4) (|3^J## 2 0) 
£X-f(D PCR S^iUj^^^ffl U fc 0 

PCR frfomm®. : 

h (first strand cDNA) 3 » 1 

X10 taq /<y7T^ 5fi 1 

2.5mM dNTPs 4 ai 1 

20 primer3 ^7tf3 primer4 1 ju 1 

10 fxU oligo dT primer 1/x 1 

^ y Q 3 5 u 1 

taq polymerase (5U/ At 1) 1 At 1 

&Ttf> PCR Rj£&#$H£E LfCo 
9 l^(PAD) 
9 4fC30# (gft) 

5 5t;t-3 0# .(fV/Wf^7=-!)y^) 
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7 21CT?7^ 

4*c mm 

fc. fft& Lfc DNA Brtf* pT7-blue vector (Novagen) ^-S' a * Ufc 0 *ji§ 

(TGI) *— 9 saWX-7Ar-*y4 Mrl^f gy&fr 

V\ Sl^n ~~-<DjzMM£. 9 plasmid DNA SrftKlt, ffi A&tltc DNA $rtftf> 

&gffi?U£ DNA wiyf-i: J; OftftLfc. 

(7) «1?©IfiM 

"V-Srf^Rt, ( 2 ) -CpMLfc First strand cDNA £flf£ £ LT PCR £?To fc e 
^^▼-tttl/^ *fc primerS Srtt^Ufc. 

S'-CGGGATCCATGAAGATGAAGTACTTTATGGATGG -3' (primer5) (gBffi&%- 2 1 ) 

T^T'V'-h (first strand cDNA) 3 /i 1 

X10 pyrobest ^y77" 5/i 1 

2. 5mM dNTPs 4 /* 1 

20 primerS 1 ju 1 

20/zM oligo dT primer 1 /i 1 

S y Q 35m 1 

pyrobest polymerase (5U/ /z 1) 1 m 1 

^T<£ PCR Kftftfr&ttft bfeo 
9 4 < CT*1#(PAD) 
9 4t:T?3 0# (2Cft) 
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±IS 3 ^ -r y T'Sr 3 0 f-^r ^ /vtro fco 

7^fa-^^©««*»*C, *(S$*tfcW lOOObp ©/^V KSr§)9 ffl U US 
LTpRSET vector (InvitrogenJOBamHI^ EcoRI WSLkZ.^r-"?? n-sy^Lt N 
JH5I* (JM109-DE3) L^L^Sfe, *J&«^&m£*fcae«W: 

£ Kusabira-Orange, ^fe@flc**©aWS6Sr Kusabira-Cyan fit, 
©&ftS& (FP486^ Azami-Green) < b^tN*^ 10 T 5 7 £. 
t#Wb*^3fcofc (*1). *oTN^fc2«©mofl©T5/lfc&»fcj** 



Kusabira-0range-l(K0-l ) MSVmEMKMKYFMDGSVNGBEFTVEGEG-' 

-0range-2(K0-2) MALSNKF I GWMKNKYFMDGSV/fGHEFTVEGEG-' • 

Kusabira-Cyan-1 (KCy-1 ) mimMMHFMGSVNGHEFTVEGEG--- 

-Cyan-2(KCy-2) msmimfflMKYFMDGSVNGHEFTVEGEG'-- 

Azami-Green MSVIKPEMKIKLCMRGTVNGHNFVIEGEG— 

FP486 MALSNKF IGDDMIMTYHMDGCVNGHYFTVKGEG"* 

Kusabira -Orangex Cyan tfcC-f ^ U V^gfrfr (&BJ<fc ©E^J^^D— 
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— Ofi£#fi<Jfc7 S J »E^©ftTV>*FP486©N5ldil©lir 5 J Wt (MALSNKFI 
GDD), hO— 0tt£ilfFfc^n-^y^LybAzami-Green©N*jS©7T^/lfe (MS 

vikpe) *m^it 0 %<Dig&zibb<D7$;mwi*tttovitW,&b*i'>'i?& 

(Dtei/rXDmytZftlrZ <fc 5 Kfcofco ^ W$?feflfc**© fc©lCAzami-Gr 
een©N;fciS&© 7 T $ 7 »*ft*D Lfc t> © £Kusabira-Orange-l (K O - 1 ) (SS?IJ 
##3), * V^i?&ftfc**©t>©fcFP486©N*iB©117 5 /Stettin Ufcfc 
©£Kusabira-0range-2(KO- 2) (@B^J#-§-4) U #&4@&gl$fc© 1 b©K:A 
zami-Green©N«© 7 7^7 ^&ttiP Ufc fc© SrKusabira-Cyan-1 (K C y - 1 
) ^&W*3fe©k©OT486©N*«©117 5 / Stettin Lfcfc 

©£Kusabira-Cyan-2(KC y- 2 ) (@B?W§-2) Lfc 

KCy-1, KCy-2\ KO-1, RXfiKO- 2 ©^SE^JSr^rtl 

gettNi-Agarotee gel (QIAGEN) Lfco ^©^^ttm©^^ h=twWC 
(8) &3te#tt©A?*f 

20MM*3fcSS, 50mM HEPES pH7. 5 ®%L%m^XmSL*'< : 9 h^HSlfc, 
£©*^ h/W©f— ^©IICJ: Q^/^R^OHKirVMFb^. KCy-1, KCy 
- 2 Tftt 455nm ^Pj^ItK© tf— ^ £>*U 400nm K.&Yt 0. 005 i ft 5 

i 5 let 5feieSr±fB©i|g«SttiR tt, 400nm «tf:W^^^ h 
520nm |C*5tt <£ SBbiB*'** t^&«!)£ Ufc„ E C F P (CLONTECH) 

* 400nm \Z&tf%i&W0.005bft%£5fcLX%ftX^?W^*mfeV, 
ECFP©* J f-W : Sr0.4 t UKCy-1, KC y - 2 ©i^I&sp£;fc©fco 
KO-1, KO- 2-Cte 548nm Wgfclfc©t°— 500nm iC&rtSTO 

# 0. 0025 t ft % X 5 fc$3feS 6 £ J:SB©««NR"C#fc UT * 500nm -caffi Lfc8# 
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<D&%7<'<9 Y/Uk 590nm fcfcft ± SSlfe*'** h/W&SSJgbfc, 

DsRed (CLONTECH) £P1§£: 500nm fcjSJt^M^ o. 0025 £ £5 «fc 5 t LTtbfc* 
hA'&mkL. DsRed ©4-?JR**0. 29 tb'TKO-l N KO-2©if)|!I 



Kusabira-CyantECFPC^P^T-^^) <7)Jt^ 





mism* 












KCy-1 


455nm 


488nm 


38700 (455nm) 


0.85 


dH5~9T?£S? 


223 


KCy-2 


455nm 


488nm 


27700 (455nm) 


0.81 


pH5~9T?££ 


227 


ECFP 


435nm 


478nm 


28750 (435nm) 


0.40 


pKa=5.5 


239 



Kusabira-Orangei:DsRed(^P>T-^) 0}±t$£ 













pHg®& 




KO-1 


548nm 


561 nm 


75900 (548nm) 


0.44 


p«a<5.0 


217 


KO-2 


548nm 


561nm 


51000 (548nm) 


0.50 


pKa<5.0 


221 


DsRed 


559nm 


583nm 


86100 (559nm) 


0.29 




226 



(9) N*«7$y»IByiJ©&V^±5#l&©3S 
±|B#^e^«®« (JM109-DE3) T-^m^-SrfCo 0. IraM IPTG 

*>rtT*>6)i7i*M, 50 nm* 74^^-e-^^^y ^«rfyv\ £#£##anH-c 

Azami-Green (TU* 5 ^lMfy>f V (Galaxea fascicularis) ^fcUSK) © N 

Ko-i, ko- 2 t-{*^ y -y<D^^5t?-c^b^^^^i:^Ti-?>^ % 

* b ^l: k O - l © m o WSLif* o fco 

(10) pH«£tt©»£ 

KCy-1, KCy-2-CI4 400nm ORjRjJ* 0. 005 £ fc5 £ ? »CTIB©«flftt 
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■ptlUKO-1, KO- 2 T-£500nmtf>raa5 0.0025 £ & £ <fc 5 RlTfB£>lt 

pH4, 5 : mm^yyr- 

pH6 : WS'*y7T — 

pH7 : MOPS Ay77*" 

pH8 : HEPES/^y7 7 — 

pH9, io : ^y-iyv/<^7 7- 

pHll : !)y^j/7r~ 

(l»2) Kusabira-Orange(KO) <£T ^ y WM&3£.g*fc<D¥E$k 
Kusabira-Orange(KO) te^l/^tMfe* 561 nnu Mfe*; 548 nm) <7>^ft 

^fe <«»:508 nm, 156^^496 nm) <£&#&&O^J|#£#fc (|gl5) 0 

£fc, KO-l©2 1 l#g<D^*$^£T7~^Kgt&-r5;ii:fc:£t), 

YiO\m^^Xmm^^3:>mL^y IUcM (Mil;*: 578 nm, gjiM;*: 
563 nm) 03bfc&#CO|£J|#£#fc (|g|6)o 
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1. *iM?7^> (Fungia sp.) **©Tia©4*tt«r#*-5£#«&«. 

(1) mM&*:$iM&4 5 5 nm"Cfc*) % 4 8 8 nmt?fc5 ; 

(2) 4 5 5nmm5^)feW, 3 8 7 0 0X\$2 7 7 0 0 T'fcS ; 

(3) iflK^O. 8 5X110. 8 1 ; 

(4) SMttOpHli^pH5-9tmfe5 : 

2. (Fungia sp. ) **©TlB©1^&^r?-5£3te£&Jr. 

(1) Jft£ltf*&ft*' 5 4 8 nmtibD, *3ttt^»*f4 5 6 1 nmtfcS : 

(2) 5 4 8nml:M5*/VKW, 7 5 9 0 OXtt 5 1 0 0 0 T-£>5 ; 

(3) 0. 4 4X»0. 5.0TNfc5 ;3tt* 

(4) M#'|£© p Hti&m* P K a < 5 . Ot?fc5: 

3. j^T© (a) Xli (b) l^tf*S6I. 

(a) mmm j %ixte2\zLmm<DT z /mmnzG-tzmsw 

( b ) bb?ij## i x\t 2 {cib^©t ^ j w&n\z&\^x i *>e>»fi©r ^ j mat 
«m> 3tu«/xtt#JD$tbfcT $ y mmm&m u t^ommm^ 1 xn 2 

{c|B«©T$/mffi?U«r^r-t-5SfiSCill^©^3t#tt^-r5®eH: 

4. £TF© (a) Xtt (b) fc33%r«*«fiJt. 

( a ) aa?ij## 3 xn 4 khb*©7 $ / mmm&mirzm esc 
x&s m&s RTf/xfttftoztiK.T$;m&m*mu ^m^m^-sxn^ 

'si'fceJfcSftWST $ /REfll, XttK9«»#3 msa«©7 5 

6 . li>t>5 ©ftftri* 1 3®fcfB®©g&®£=i- KtSDNA. 
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7. UT<0 (a) Xtt (b) ^-raeflSra-K-t-SDNA, 

( a ) mnm-^r 1 xn 2 i^m^r $ j Btmm&nrtz m&m 

8. £XT<D (a) Xtt (b) fc^i-SefrSra-K-f-SDNA, 
( a ) @E?IJ#-§- 3 Xft 4 fclBft © 7 $ / mgB^U £#1" -5 g S ft 

(b) EM»*3X»4K:fc«©T§y|ttE?iteS8V^ 1 A»5>»fiOT§y» 

4 lcfB*fe<D7 ^ y ftB8lfr3r-**£g&ft& W©3bt#&£:£«g&SC 

9. J^T© (a) Xtt (b) l^tDNA 0 

(a) mnm^5Xte6fcmm<Dm.mmm%ii-fz>DNA 

»ftRt;/XW:W*n«r^ri-*iftXffi5iJS:^r U ^o|B?iJS# 5Xti6 fclB*©£ 

?ij^^r-r?>DNA 

10. J^T© (a) Xtt (b) K^t-DNA. 

(a) mpm-%7x\z8KUM<oM.mmmzm-f?>DNA 

(b) mwt*7xtt8\ztm<D&Mmfl\z.te^x, la^SHBoiias©*^ 

»BB^J^=-Ki-5gefltt W©»3fei|mSr^ri-5geft^3-Ki-5«SE 
?IJ£W1"5DNA 

1 1. W*5l6*»b 1 oatotit*i&\Ztite<DDiiA$:lc-t 

1 2. n^se^&i o<otttifriig\zm®.<DDNAxnm#mi hob* 

©»*«*.^^-«r*1-*»fnElWK 
1 3. fS*3Sl^fe5©^tLi6»l«fc|E*i©«3tg6fti:ffli©geftt*»b 

29 



WO03054191 ffile:///C:/Documents%20and%20Settings/alexlan/Desktop/WO03054191.cpc1 



Page 32 of 60 




WO 03/054191 



PCT/JP02/13363 



1 4. m<Dm&n#pmft\zm&irzm&n't?hz. mxmi 3n:fB8©» 



1 5. M<Dmbmmsfcft'mt\mgm£m&wvh5^ m*mi 3x\* 

16. 1 3 frtb 1 5 ©fa*t*» 1 ^^lE^Ogfe-a-ge^^M^T^^ 



30 



/VO03054191 rfiie:///C:/Documents%20and%20Settin9s/alexian/Desktop/WO0305419lcpc1 Page 33 of 60 



W 



WO 03/054191 PCT/JP02/13363 

mi 





1/6 



WO03054191 [file:///C:/Documents%20and%20Settin^/alexlan/Desktop/WO03054191.cpc1 



WO 03/054191 



PCT/JP02/13363 



M2 

1.2 
1 

0.8 
^ 0.6 

ff 

0.4 
0.2 
0 



488nm 









-4— KCy-1 




-K-KCy-2 







10 20 30 40 50 60 70 80 

B#Rf](hr) 



561 nm 




mz-z 



10 20 30 40 50 60 70 80 



581 nm/508nm 




@2-3 



10 20 30 40 50 60 70 80 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent proteins 
<130> A21741A 
<160> 21 

<210> 1 
<211> 223 
<212> PRT 
<213> Fungia sp. 
<400> 1 

Met Ser Val lie Lys Pro Glu Met Lys Met Lys Tyr Phe Met Asp Gly 

1 5 10 15 

Ser Val Asn Gly His Glu Phe Thr Val Glu Gly Glu Gly Thr Gly Lys 

20 25 30 

Pro Tyr Glu Gly Lys His Lys He Thr Leu Asp Val Thr Lys Gly Gly 

35 . 40 45 

Pro Leu Pro Phe Ala Phe Asp Leu Leu Ser Thr Val Phe Ser Tyr Gly 

50 55 . 60 

Asn Arg Cys Leu Thr Lys Tyr Pro Asp Asp He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Cys Phe Pro Gly Gly Tyr Ser Trp Glu Arg Lys Phe Glu Phe Glu 

85 90 95 

Asp Gly Gly Leu Ala He Ala Lys Ala Glu lie Ser Leu Lys Gly Asn 

100 105 110 

Cys Phe Glu His Lys Ser Thr He Glu Gly Thr Phe Pro Asp Ser Ser 
115 120 125 
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Pro He Ala Gin Asn Lys Thr Leu Gly Trp Glu Pro Ser Thr Glu Lys 

130 135 140 

Met Thr Val Arg Asp Gly Ser Met Lys Gly Asp Asp Ala Ala Tyr Leu 
145 150 155 160 

Lys Leu Val Gly Gly Gly Asn His Lys Cys Tyr Phe Thr Thr Thr Tyr 

165 170 175 

Thr Ala Lys Lys Lys He Pro Asn Leu Pro Gin Ser His Phe He Gly 

180 185 190 

His Arg He Ser Ser Val Val Asn Gly Thr Lys He Gly Val Met Glu 

195 200 205 

Asp Ala He Ala His Leu Tyr Pro Phe Asn Gly Val Pro Cys Gin 
210 215 220 

<210> 2 
<211> 227 
<212> PRT 
<213> Fungia sp. 
<400> 2 

Met Ala Leu Ser Asn Lys Phe He Gly Asp Asp Met Lys Met Lys Tyr 

1 . 5 10 15 

Phe Met Asp Gly Ser Val Asn Gly His Glu Phe Thr Val Glu Gly Glu 

20 25 30 

Gly Thr Gly Lys Pro Tyr Glu Gly Lys His Lys He Thr Leu Asp Val 

35 40 45 

Thr Lys Gly Gly Pro Leu Pro Phe Ala Phe Asp Leu Leu Ser Thr Val 

50 55 60 

Phe Ser Tyr Gly Asn Arg Cys Leu Thr Lys Tyr Pro Asp Asp He Pro 
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65 70 75 80 

Asp Tyr Phe Lys Gin Cys Phe Pro Gly Gly Tyr Ser Trp Glu Arg Lys 

85 90 95 

Phe Glu Phe Glu Asp Gly Gly Leu Ala He Ala Lys Ala Glu He Ser 

100 105 • 110 

Leu Lys Gly Asn Cys Phe Glu His Lys Ser Thr He Glu Gly Thr Phe 

115 120 125 

Pro Asp Ser Ser Pro He Ala Gin Asn Lys Thr Leu Gly Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys Met Thr Val Arg Asp Gly Ser Met Lys Gly Asp Asp 
145 150 155 160 

Ala Ala Tyr Leu Lys Leu Val Gly Gly Gly Asn His Lys Cys Tyr Phe 

165 170 175 

Thr Thr Thr Tyr Thr Ala Lys Lys Lys He Pro Asn Leu Pro Gin Ser 

180 185 190 

His Phe He Gly His Arg He Ser Ser Val Val Asn Gly Thr Lys He 

195 . 200 205 

Gly Val Met Glu Asp Ala He Ala His Leu Tyr Pro Phe Asn Gly Val 

210 215 220 

Pro Cys Gin 
225 

<210> 3 
<211> 217 
<212> PRT 
<213> Fungia sp. 
<400> 3 
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Met Ser Val lie Lys Pro Glu Met Lys Met Lys Tyr Phe Met Asp Gly 

15 10 15 

Ser Val Asn Gly His Glu Phe Thr Val Glu Gly Glu Gly Thr Gly Lys 

20 25 30 

Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Lys 

35 40 45 

Gly Gly Pro Met Pro Phe Ser Phe Asp Leu Val Ser His Thr Phe Cys 

50 55 60 

Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 
65 70 75 80 

Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Gin 

85 90 95 

Phe Glu Asp Gly Gly Phe Ala Ala Val Ser Ala His He Ser Leu Arg 

100 105 110 

Gly Ash Cys Phe Glu His Lys Ser Lys Phe Val Gly Val Asn Phe Pro 

115 120 125 

Ala Asp Gly Pro Val Met Gin Asn Gin Ser Ser Asp Trp Glu Pro Ser 

130 135 140 

Thr Glu Lys He Thr Thr Cys Asp Gly Val Leu Lys Gly Asp Val Thr 
145 150 155 160 

Met Phe Leu Lys Leu Ala Gly Gly Gly Asn His Lys Cys Gin Phe Lys 



Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gin Ser His 

180 185 190 

Phe He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

195 200 205 

Leu Val Glu Asp Ala Val Ala His Cys 



170 
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210 215 

<210> 4 
<211> 221 
<212> PRT 
<213> Fungia sp. 
<400> 4 

Met Ala Leu Ser Asn Lys Phe He Gly Asp Asp Met Lys Met Lys Tyr 

1.5 10 15 

Phe Met Asp Gly Ser Val Asn Gly His Glu Phe Thr Val Glu Gly Glu 

20 25 30 

Gly Thr Gly Lys Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val 

35 40 45 

Thr Met Ala Lys Gly Gly Pro Met Pro Phe Ser Phe Asp Leu Val Ser 

50 55 60 

His Thr Phe Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu 
65 70 75 80 

lie Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu 

85 90 95 

Arg Ser Leu Gin Phe Glu Asp Gly Gly Phe Ala Ala Val Ser Ala His 

100 105 110 

He Ser Leu Arg Gly Asn Cys Phe Glu His Lys Ser Lys Phe Val Gly 

115 120 125 

Val Asn Phe Pro Ala Asp Gly Pro Val Met Gin Asn Gin Ser Ser Asp 

130 135 140 

Trp Glu Pro Ser Thr Glu Lys He Thr Thr Cys Asp Gly Val Leu Lys 
145 150 155 160 
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Gly Asp Val Thr Met Phe Leu Lys Leu Ala Gly Gly Gly Asn His Lys 

165 170 175 

Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met 

180 185 190 

Pro Gin Ser His Phe He Gly His Arg Leu Val Arg Lys Thr Glu Gly 

195 200 205 

Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Cys 
210 215 220 

<210> 5 
<211> 672 
<212> DNA 
<213> Fungia sp. 
<220> 
<221> CDS 
<222> (1).. (669) 
<400> 5 

atg agt gtg att aaa cca gag atg aag atg aag tac ttc atg gac gga 48 
Met Ser Val He Lys Pro Glu Met Lys Met Lys Tyr Phe Met Asp Gly 

1.5 10 15 

tec gtc aat ggg cat gag ttc aca gtt gaa ggt gaa ggc aca ggc aaa 96 
Ser Val Asn Gly His Glu Phe Thr Val Glu Gly Glu Gly Thr Gly Lys 

20 25 30 

cct tac gag gga aag cac aaa ata aca ctt gac gtc acc aag ggt ggg 144 
Pro Tyr Glu Gly Lys His Lys He Thr Leu Asp Val Thr Lys Gly Gly 

35 40 45 

cca ctg cct ttt gcg ttt gac ttg ttg tct aca gtg ttc tct tat ggc 192 
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Pro Leu Pro Phe Ala Phe Asp Leu Leu Ser Thr Val Phe Ser Tyr Gly 

50 55 60 

aac aga tgc ctt act aaa tat cct gac gat ate ccc gac tat ttc aaa 240 

Asn Arg Cys Leu Thr Lys Tyr Pro Asp Asp He Pro Asp Tyr Phe Lys 

65 70 75 80 

caa tgc ttt cct gga ggc tat tea tgg gaa aga aag ttt gag ttc gaa 288 

Gin Cys Phe Pro Gly Gly Tyr Ser Trp Glu Arg Lys Phe Glu Phe Glu 

85 90 95 

gat ggc ggg ttg get ata gec aaa gcg gaa' at a age ctt aaa gga aac 336 

Asp Gly Gly Leu Ala He Ala Lys Ala Glu He Ser Leu Lys Gly Asn 

100 105 110 

tgc ttc gaa cac aaa tec acc att gaa ggc act ttt ccc gat age agt 384 

Cys Phe Glu His Lys Ser Thr He Glu Gly Thr Phe Pro Asp Ser Ser 

115 120 125 

cct att gcg caa aac aag acg eta gga tgg gaa cca tec acc gag aag 432 

Pro He Ala Gin Asn Lys Thr Leu Gly Trp Glu Pro Ser Thr Glu Lys 

130 135 140 

atg acc gtc cgc gac gga tea atg aag ggt gat gat gcg gec tac etc 480 

Met Thr Val Arg Asp Gly Ser Met Lys Gly Asp Asp Ala Ala Tyr Leu 

145 150 155 160 

aaa ttg gtg gga ggc ggc aat cac aaa tgc tac ttt aca act acc tac 528 

Lys Leu Val Gly Gly Gly 'Asn His Lys Cys Tyr Phe Thr Thr Thr Tyr 

165 170 175 

aca gcg aag aaa aag att cct aac ctg cca caa age cat ttc att ggg 576 

Thr Ala Lys Lys Lys He Pro Asn Leu Pro Gin Ser His Phe lie Gly 

180 185 190 

cat cgc ate tec agt gtc gtc aat ggc act aaa att gga gtg atg gaa 624 
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His Arg lie Ser Ser Val Val Asn Gly Thr Lys lie Gly Val Met Glu 

195 200 205 

gat gca att get cat ctt tac cct ttt aat ggc gtg cca tgc cag tga 672 
Asp Ala lie Ala His Leu Tyr Pro Phe Asn Gly Val Pro Cys Gin 
210 215 220 

<210> 6 
<211> 684 
<212> DNA 
<213> Fungia sp. 
<220> 
<221> CDS 
<222> (1) . . (681) 
<400> 6 

atg gec ctg age aac aag ttc ate ggg gac. gac atg aag atg aag tac 48 
Met Ala Leu Ser Asn Lys Phe lie Gly Asp Asp Met Lys Met Lys Tyr 

1 5 10 15 

ttc atg gac gga tec gtc aat ggg cat gag ttc aca gtt gaa ggt gaa 96 
Phe Met Asp Gly Ser Val Asn Gly His Glu Phe Thr Val Glu Gly Glu 

20 25 30 

ggc aca ggc aaa cct tac gag gga aag cac aaa ata aca ctt gac gtc 144 
Gly Thr Gly Lys Pro Tyr Glu Gly Lys His Lys He Thr Leu Asp Val 

35 40 45 

acc aag ggt ggg cca ctg cct ttt gcg ttt gac ttg ttg tct aca gtg 192 
. Thr Lys Gly Gly Pro Leu Pro Phe Ala Phe Asp Leu Leu Ser Thr Val 
50 55 60 

ttc tct tat ggc aac aga tgc ctt act aaa tat cct gac gat ate ccc 240 
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Phe Ser Tyr Gly Asn Arg Cys Leu Thr Lys Tyr Pro Asp Asp He Pro 
65 70 75 80 

gac tat ttc aaa caa tgc ttt cct gga ggc tat tea tgg gaa aga aag 288 

Asp Tyr Phe Lys Gin Cys Phe Pro Gly Gly Tyr Ser Trp Glu Arg Lys 

85 90 95 

ttt gag ttc gaa gat ggc ggg ttg get ata gec aaa gcg gaa ata age 336 

The Glu Phe Glu Asp Gly Gly Leu Ala He Ala Lys Ala Glu He Ser 

100 105 110 

ctt aaa gga aac tgc ttc gaa cac aaa tec acc att gaa ggc act ttt 384 

Leu Lys Gly Asn Cys Phe Glu His Lys Ser Thr lie Glu Gly Thr Phe 

115 120 125 

ccc gat age agt cct att gcg caa aac aag acg eta gga tgg gaa cca 432 

Pro Asp Ser* Ser Pro He Ala Gin Asn Lys Thr Leu Gly Trp Glu Pro 

130 135 140 

tec acc gag aag atg acc gtc cgc gac gga tea atg aag ggt gat gat 480 

Ser Thr Glu Lys Met Thr Val Arg Asp Gly Ser Met Lys Gly Asp Asp 
145 150 155 . 160 

gcg gec tac etc aaa ttg gtg gga ggc ggc aat cac aaa tgc tac ttt 528 

Ala Ala Tyr Leu Lys Leu Val Gly Gly Gly Asn His Lys Cys Tyr Phe 

165 170 175 

aca act acc tac aca gcg aag aaa aag att cct aac ctg cca caa age 576 

Thr Thr Thr Tyr Thr Ala Lys Lys Lys He Pro Asn Leu Pro Gin Ser 

180 185 190 

cat ttc att ggg cat cgc ate tec agt gtc gtc aat ggc act aaa att 624 

His Phe He Gly His Arg He Ser Ser Val Val Asn Gly Thr Lys He 

195 200 205 

gga gtg atg gaa gat gca att get cat ctt tac cct ttt aat ggc gtg 672 
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Gly Val Met Glu Asp Ala He Ala His Leu Tyr Pro Phe Asn Gly Val 

210 215 220 

cca tgc cag tga 684 
Pro Cys Gin 
225 



<210> 7 
<211> 654 
<212> DNA 
<213> Fungia sp. 
<220> 
<221> CDS 
<222X (1) . . (651) 
<400> 7 

atg agt gtg att aaa cca gag atg aag atg aag tac ttc atg gac gga 48 
Met Ser Val He Lys Pro Glu Met Lys Met Lys Tyr Phe Met Asp Gly 

1 5 10 15 

tec gtc aat ggg cat gag ttc aca gtt gaa ggt gaa ggc aca ggc aaa 96 
Ser Val Asn Gly His Glu Phe Thr Val Glu Gly Glu Gly thr Gly Lys 

20 25 30 

cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec aag 144 
Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Lys 

35 40 45 

ggc ggg cca atg cct ttc teg ttt gac tta gtg tea cac acg ttc tgt 192 
Gly Gly Pro Met Pro Phe Ser Phe Asp Leu Val Ser His Thr Phe Cys 

50 55 60 

tac ggc cac aga cct ttt act aaa tat cca gaa gag ata cca gac tat 240 
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Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 
65 70 75 80 

ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg cag 288 
Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Gin 

85 90 95 

ttc gaa gat ggt ggg ttt get gca gtc agt gcg cat ata age ctt aga 336 
Phe Glu Asp Gly Gly Phe Ala Ala Val Ser Ala His lie Ser Leu Arg 

100 105 110 

gga aac tgc ttc gag cac aaa tec aaa ttt gtt ggg gtt aac ttt cct . 384 
Gly Asn Cys Phe Glu His Lys Ser Lys Phe Val Gly Val Asn Phe Pro 

115' 120 125 

gec gat ggt cct gtg atg caa aac caa agt tct gat tgg gag cca tea 432 
Ala Asp Gly Pro Val Met Gin Asn Gin Ser Ser Asp Trp Glu Pro Ser 

130 135 140 

acc gag aaa att act acc tgc gac gga gtt ctg aag ggt gat gtt acg 480 
Thr Glu Lys He Thr Thr Cys Asp Gly Val Leu Lys Gly Asp Val Thr 
145 150 155 160 

atg ttc eta aag ctt gcg gga ggc ggc aat cac aaa tgc caa ttc aag 528 
Met Phe Leu Lys Leu Ala Gly Gly Gly Asn His Lys Cys Gin Phe Lys 

165 170 175 

act act tac aag gcg gca aaa aag att ctt aaa atg cca caa age cat 576 
Thr Thr Tyr Lys Ala Ala Lys Lys lie Leu Lys Met Pro Gin Ser His 

180 185 190 

ttc ate ggg cat cgc etc gtc agg aaa acc gaa ggc aac att act gag 624 
Phe lie Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

195 200 205 

ctg gta gaa gat gca gta get cat tgc tga 654 

11/18 



/VO03054191 ffile:///C:/Documents%20a nd%20Settinc^exlan/D esktop/W003054191.c pcl 
WO 03/054191 



PCT/JP02/13363 



Page 50 of 60 



Leu Val Glu Asp Ala Val Ala His Cys 
210 215 

<210> 8 
<211> 666 
<212> DNA 
<213> Fungia sp. 
<220> 
<221> CDS 
<222> (1).. (663) 
<400> 8 

atg gcc ctg age aac aag ttc ate ggg gac gac atg aag atg aag tac 48 
Met Ala Leu Ser Asn Lys Phe He Gly Asp Asp Met Lys Met Lys Tyr 

1 . - 5 10 15 

ttc atg gac gga tec gtc aat ggg cat gag ttc aca gtt gaa ggt gaa 96 
Phe Met Asp Gly Ser Val Asn Gly His Glu Phe Thr Val Glu Gly Glu 

20 25 30 

ggc aca ggc aaa cct tac gag gga cat caa gag atg aca eta cgc gtc 144 
Gly Thr Gly Lys Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val 

35 40 45 

aca atg gcc aag ggc ggg cca atg cct ttc teg ttt gac tta gtg tea 192 
Thr Met Ala Lys Gly Gly Pro Met Pro Phe Ser Phe Asp Leu Val Ser 

50 55 60 

cac acg ttc tgt tac ggc cac aga cct ttt act aaa tat cca gaa gag 240 
His Thr Phe Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu 
65 70 75 80 

ata cca gac tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa 288 
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He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu 

85 90 95 

agg teg ttg cag ttc gaa gat ggt ggg ttt get gca gtc agt gcg cat 336 
Arg Ser Leu Gin Phe Glu Asp Gly Gly Phe Ala Ala Val Ser Ala His 

100 105 HO 

ata age ctt aga gga aac tgc ttc gag cac aaa tec aaa ttt gtt ggg 384 
He Ser Leu Arg Gly Asn Cys Phe Glu His Lys Ser Lys Phe Val Gly 

115 120 125 

gtt aac ttt cct gec gat ggt cct gtg atg caa aac caa agt tct gat 432 
Val Asn Phe Pro Ala Asp Gly Pro Val Met Gin Asn Gin Ser Ser Asp 

130 135 140 

tgg gag cca tea acc gag aaa att act acc tgc gac gga gtt ctg aag 480 
Trp Glu Pro Ser Thr Glu Lys He Thr Thr Cys Asp Gly Val Leu Lys 
145 150 155 160 

ggt gat gtt acg atg ttc eta aag ctt gcg gga ggc ggc aat cac aaa 528 
Gly Asp Val Thr Met Phe Leu Lys Leu Ala Gly Gly Gly Asn His Lys 

165 170 175 

tgc caa ttc aag act act tac aag gcg gca aaa aag att ctt aaa atg 576 
Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys lie Leu Lys Met 

' 180 185 190 

cca caa age cat ttc ate ggg cat cgc etc gtc agg aaa acc gaa ggc 624 
Pro Gin Ser His Phe lie Gly His Arg Leu Val Arg Lys Thr Glu Gly 

195 200 205 

aac att act gag ctg gta gaa gat gca gta get cat tgc tga 666 
Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Cys 
210 215 220 
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<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

gaaggrtgyg tcaayggrca y 21 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence'- Synthetic DNA 
<400> 10 

acvggdccat ydgvaagaaa rtt 23 

<210> 11 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
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<210> 12 
<211> 22 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

ggcttatatg cgcactgact gc 22 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

ggccacgcgt cgactagtac 20 

<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

tatctcttca ggatatttag t 21 
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<210> 15 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

gggaaaagtg ccttcaatgg 20 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ggccacgcgt cgactagtac 20 
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<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

tcttcgaact caaactttct 20 

<210> 19 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

gcagtcagtg cgcatataag cc 22 

<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

ccattgaagg cacttttccc 20 
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<210> 21 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

cgggatccat gaagatgaag tactttatgg atgg 34 
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"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 
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SAKAI & Associates 

3873-1, HIGASHITERAO, MATSUSHIRO-MACHI 
NAGANO-SHI, NAGANO 381-1225, JAPAN 
TELEPHONE: 4*1-26-278-1375 FACSIMILE: +81-26-278-1376 



Mr, Bruce H . Bernstein 
GREENBLUM & BERNSTEIN, P.L.C 
1950 Roland Clarke Place 
Reston, VA 20191-1411 
U.S.A. 



Re: U.S. National Stage Patent Application 
No. 10/493,301; 
in the names of H . OYAKE et al . ; 
for TDK Corporation; 
Your Ref. t P25251 ; 

Our Ref . : F0222PUS (99P03471 ; US 4417) 

Dear Mr. Bruce H. Bernstein; 

Please be advised that we have received TDK Corporation 1 s 
instructions to abandon the above-identified application. 
Accordingly, please take no further actions in the application and 
close your file. We await your final debit note for services 
rendered through the time of this notice of abandonment. 

We deeply appreciate courtesies and assistance you have 
extended to us during prosecution of the above-identified 
application . 

If you have any questions , please do not hesitate to contact 
us. Please acknowledge safe receipt of this letter by return 
facsimile . 

Very truly yours , 

Greenbfum & Bernstein, RLC 

RECEIVED 

JAN 0 9 2007 

□Cover Letter 
EFax/E-mail 
ss/my CJOrigiRai 



RECEIVED 



January 0 9 , . 2 0 07 
By facsimile only 



JAN 0 9 2007 

GREENBLUM & BERNSTEIN PLC 



Shinji SAKAI 
Patent Attorney 
SAKAI & Associates 



l/l 



AW: Naltrexone from Oxycod<a^- Patent Issue 



TIANNE PEARSON 

From: Huang Bao-Shan [bao-shanhuang@penickcorp.comJ 
Sent: Monday, January 08, 2007 3:34 PM 

To: PAUL BRAIER 

Cc: ARNOLD TURK; TIANNE PEARSON; Rose Stuart; Goodman Tim 

Subject: RE: Methylphenidate 
Importance: High 

Paul, 

The m.p. of Methylphenidate solid we made for one batch is 43.1 to 43.7 degree C and for the other batch is 43.1 
to 43.4 degree C. Both were lab scale samples. We will do more experiments with different conditions. When we 
have results I will let you know. It may be two weeks later. 



Bao-Shan 



— Original Message — 
From: Huang Bao-Shan 
Sent: Thursday, January 04, 2007 5:51 PM 
To: 'PAUL BRAIER 1 

Cc: 'ARNOLD TURK'; TIANNE PEARSON"; Rose Stuart 
Subject: Methylphenidate 

CONFIDENTIAL COMMUNICATION: 
Subject to Attorney-Client Privilege and Other Protections 

Paul, 

The following is a procedure for preparation of d,l-Methylphenidate in solid forms. 

A mixture of 70.89 g (0.263 gmol, 1.00 equiv.) d.l-methylphenidate hydrochloride, 35.65 g water, 
22.07 g (0.276 gmole, 1.05 equiv.) 50% sodium hydroxide solution and 600 mL (ca. 463 g) 
methylcyclohexane is stirred until all solids dissolve. Layers are allowed to settle, and the lower 
(aqueous) phase is separated as completely as possible. Remaining organic layer is distilled under 
vacuum until 400 to 500 mL distillate is collected. 

The warm distilled solution remaining in the pot is filtered into a crystallizer (rinsed through with a 
portion of methylcyclohexane). Batch is stirred, cooled, and seeded with solid d,l-methylphenidate 
base. Product slurry is stirred for several hours at low temperature, then filtered. Product cake is 
washed with chilled methylcyclohexane, and left to dry in a vacuum oven at room temperature (with 
a slow bleed of nitrogen). 

We need to compare this with existing patents including U.S. Patent 6,096,760 (Aug. 1, 2000). This 
is our first priority project, because our customer is waiting for the product for testing. 

Best regards, 

Bao-Shan 
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1/9/2007 



FW: P31 168 EFS filing Receij^j&B ref. P31 168) 
TIANNE PEARSON 
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From: PAUL BRAIER 

Sent: Monday, January 08, 2007 5:19 PM 

To: TIANNE PEARSON 

Subject: FW: Patent Related Projects 

G&B File Number: 4093 

Tianne, here is the email I mentioned (it was -300, not -299). -Paul 



From: NGA NGUYEN 

Sent: Friday, January 05, 2007 3:27 PM 

To: PAUL BRAIER 

Subject: RE: Patent Related Projects 
HI Paul, 

Also, on 12/7/2006 we received instruction to close file P31300. Please check. 
Nga 



From: PAUL BRAIER 

Sent: Friday, January 05, 2007 1:18 PM 

To: Docketing Group 

Cc: ARNOLD TURK; TIANNE PEARSON; BING ZUO 
Subject: FW: Patent Related Projects 

The client mixed a lot of different projects together. Can you please match this with job files 
J409301, -02, -04, and -05 and with prosecution files P31168, P31299 and P31300? 



From: Huang Bao-Shan [mailto:bao-shanhuang@penickcorp.com] 
Sent: Friday, January 05, 2007 1:05 PM 
To: PAUL BRAIER 

Cc: TIANNE PEARSON; Huang Bao-Shan 
Subject: Patent Related Projects 

CONFIDENTIAL COMMUNICATION: 

Subject to Attorney-Client Privilege and Other Protections 

Paul, 

At this moment, we have the following patent related issues: 

1 . Process for Preparing d,l-Methylphenidate Base in Crystalline Form - We like to make it 
outside claims of prior art of US Patent 6,096,760 (Aug. 1, 2000). Orrin provided the procedure to 
me on 1/4/07. 1 am working with Paul Braier for the patent infringement issue. Our customer is 
asking for samples. 



1/9/2007 
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Process for Preparing Oxycodone HC1 with not more than 10 ppm 14-Hydroxycodeinone - 

We like to produce it outside claims of prior arts of US Patent 7,153,966 (Dec.26, 2006), 
7,129,248 B2 (Oct. 31, 2006) and 7,071,336 (July 4, 2006). Paul Braier is asking for a complete 
literature search, he has drafted a strategy for this. 



Process for Preparing Hydromorphone - We like to make it outside the claims of the 
J&J patent application US 2006/0235039 Al (Oct. 19, 2006) and US 2006/0009479 Al 
(Jan. 12, 2006). The latter is still under final rejection, and the US PTO records do not 
indicate that a response to the final rejection has been filed since July 2006. J&J still has 3 
weeks to response it. It remains possible that some of the claims could be accepted, with 
this rejection being just for one or more claims. It may take a while until we can find out 
the details. Paul Braier monitors it weekly. However, our procedure is outside their claims. 
The former patent application disclosed four polymorphs. We deed to look into it. 



Process for Preparing Oxymorphone - Our regular US patent application was filed 12/14/06. 
We have to make a decision to file or not for our international patent application. We have to file 
them before 10/17/07, which we filed our provisional patent application (No. 60/829,817, our 
reference No V3081 1). We should file patent applications for at lest in the following countries: 
EU, UK, Germany, Spain, Israel, Australia, China, India and Hungry. 



5. Process for preparing Naltrexone from Oripavine - The procedure was filed to US Patent 
Office in our provisional patent application (No. 60/829,817, our reference No V3081 1) on 
1 0/1 7/06. Paul Braier will draft the patent application. 



6. Process for preparing Buprenorphine from Oripavine - The procedure was filed to US Patent 
Office in our provisional patent application (No. 60/829,817, our reference No V3081 1) on 
1 0/1 7/06. Paul Braier will draft the patent application. 

These are what I have in my plan for discussion in Monday's meeting. Correct me, if you see anthing wrong. 

Have a nice weekend! 

Bao-Shan 

The information contained in this e-mail message is intended only for the personal and confidential use of 
the recipient(s) named above. This message may be an attorney-client communication and as such is 
privileged and confidential. If the reader of this message is not the intended recipient or an agent 
responsible for delivering it to the intended recipient, you are hereby notified that you have received this 
document in error and that any review, dissemination, distribution, or copying of this message is strictly 
prohibited. If you have received this communication in error, please notify us immediately by e-mail, and 
delete the original message. In rare cases, our spam scanners may eliminate legitimate email from 
clients unnoticed. Please immediately advise us if you receive an error notification from our server. 
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From: 



PAUL BRAIER 



To: 



Sent: 



Subject: 
Importance: 



Monday, January 08, 2007 4:58 PM 
'Huang Bao-Shan' 

YOVANA BURNS; TIANNE PEARSON 
G&B reference codes (G&B ref. J409301) 
High 



G&B File Number: J409301 

CONFIDENTIAL COMMUNICATION: 

Subject to Attorney-Client Privilege and Other Protections 



Dear Bao-Shan, 

We now have several different projects open for Penick. In order to work more efficiently 
(and at less cost to Penick), it is important for certain information to be included in facsimiles 
and other correspondence we receive from you. Similarly, it is important that the proper 
people be included in the CC lines of emails. 

Most importantly, each file we open is assigned a unique reference code. In order to make 
sure that correspondence is promptly matched with the proper file, the reference code (which 
generally begins with a J or a P) should be included all correspondence, and in the subject 
lines of all emails (as in this email). 

If Penick Corp has reference codes for these projects, then e could also use those to help 
identify the projects. If this is the case, please let me know, and we will include your reference 
codes in our emails as well. 

For your convenience, I am providing a list of the various open files we have for Penick 
Corp., along with their G&B reference codes, and identifying which people should be CC'ed in 
emails. 

Prosecution Files: 

Please CC Arnold Turk (senior prosecution partner aturk(5)abpatent.com ) and Tianne 
Pearson (administrative assistant tpearson(@gbpatent.com ) 

V3081 1 Process for Manufacturing Opioids (provisional application already filed) 

P31 168 Process for Manufacturing Opioids (regular application already filed) 

P31299 Buprenorphine from Oripavine 

P31300 Naltrexone from Oripavine 



Job Files: 
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Please CC Yovana Burns (paralegal vovanab@gbpatent.com ) 

J409301 General Penick job file 

J409302 J&J hydromorphone application 

J409303 Oxymorphone patentability search (currently inactive) 

J409304 Highly pure oxycodone 

J409305 Solid dj-methylphenidate 

On J409304 and J409305, please also CC technical expert Katrin Venter, Ph.D. 
( kventer@gbpatent.com ). 



If you have any questions about these reference codes or on whom to include in emails, 
please do not hesitate to contact me. As I mentioned, this streamlines matching documents 
with the proper files, and ultimately reduces Penick's costs as well. 

Best regards, 
Paul 



Paul A. Braier, Ph.D., Esq. 
Greenblum & Bernstein, P.L.C. 
1950 Roland Clarke Place 
Reston, Virginia 20191 
+703-716-1191 direct 
+703-716-1 180 facsimile 
email: pbraier@gbpatent.com 
http://www.gbpatent.com 

*********************** ************************************************* 

The information contained in this e-mail message is intended only for the personal and confidential use of the 
recipient(s) named above. This message may be an attorney-client communication and as such is privileged and 
confidential. If the reader of this message is not the intended recipient or an agent responsible for delivering it to 
the intended recipient, you are hereby notified that you have received this document in error and that any review, 
dissemination, distribution, or copying of this message is strictly prohibited. If you have received this 
communication in error, please notify us immediately by e-mail, and delete the original message. In rare cases, 
our spam scanners may eliminate legitimate email from clients unnoticed. Please immediately advise us if 
you receive an error notification from our server. 
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TIANNE PEARSON 

From: Huang Bao-Shan [bao-shanhuang@penickcorp.com] 

Sent: Thursday, January 04, 2007 4:26 PM 

To: PAUL BRAIER 

Cc: ARNOLD TURK; TIANNE PEARSON 

Subject: J&J's Hydromorphone Patent Application Monitoring 

CONFIDENTIAL COMMUNICATION: 

Subject to Attorney-Client Privilege and Other Protections 



Do you have any new information on the following J&J's Hydromorphone patent application? 
Application No. 20050222188, Oct. 6, 2005 (Reference US patent 3,812,132) 

Best regards, 



Paul, 



Bao-Shan 
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TIANNE PEARSON 



From: 



PAUL BRAIER 



To: 



Sent: 



Subject: 



Thursday, January 04, 2007 6:00 PM 
ARNOLD TURK; TIANNE PEARSON 
FW: Methylphenidate 



G&B File Number: J409305 
Arnie and Tianne - disregard this email. It relates to a J-file. -Paul 



From: Huang Bao-Shan [mailto:bao-shanhuang@penickcorp.com] 
Sent: Thursday, January 04, 2007 5:51 PM 
To: PAUL BRAIER 

Cc: ARNOLD TURK; TIANNE PEARSON; Rose Stuart 
Subject: Methylphenidate 

CONFIDENTIAL COMMUNICATION: 

Subject to Attorney-Client Privilege and Other Protections 



The following is a procedure for preparation of dJ-Methylphenidate in solid forms. 

A mixture of 70.89 g (0.263 gmol, 1 .00 equiv.) d.l-methylphenidate hydrochloride, 35.65 g water, 22.07 g 
(0 276 gmole, 1.05 equiv.) 50% sodium hydroxide solution and 600 mL (ca. 463 g) methylcyclohexane is 
stirred until all solids dissolve. Layers are allowed to settle, and the lower (aqueous) phase is separated as 
completely as possible. Remaining organic layer is distilled under vacuum until 400 to 500 mL distillate is 
collected. 

The warm distilled solution remaining in the pot is filtered into a crystallizer (rinsed through with a portion of 
methylcyclohexane). Batch is stirred, cooled, and seeded with solid dj-methylphenidate base. Product 
slurry is stirred for several hours at low temperature, then filtered. Product cake is washed with chilled 
methylcyclohexane, and left to dry in a vacuum oven at room temperature (with a slow bleed of nitrogen). 

We need to compare this with existing patents including U.S. Patent 6,096,760 (Aug. 1, 2000). This is our 
first priority project, because our customer is waiting for the product for testing. 



Paul, 



Best regards, 



Bao-Shan 
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TIANNE PEARSON 



From: 



PAUL BRAIER 



Subject: 



Sent: 



To: 



Thursday, January 04, 2007 4:45 PM 
ARNOLD TURK; TIANNE PEARSON 
FW: J&J's Hydromorphone Patent Application Monitoring 



G&B File Number: - 

You can disregard this email. It is related to a non-prosecution file. -Paul 



From: Huang Bao-Shan [mailto:bao-shanhuang@penickcorp.com] 
Sent: Thursday, January 04, 2007 4:26 PM 
To: PAUL BRAIER 

Cc: ARNOLD TURK; TIANNE PEARSON 

Subject: J&J's Hydromorphone Patent Application Monitoring 

CONFIDENTIAL COMMUNICATION: 

Subject to Attorney-Client Privilege and Other Protections 



Paul, 

Do you have any new information on the following J&J's Hydromorphone patent application? 
Application No. 20050222188, Oct. 6, 2005 (Reference US patent 3,812,132) 



Best regards, 
Bao-Shan 



1/9/2007 



FW: P31168 EFS filing Receij 



1 V < 
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TIANNE PEARSON 



From: 



PAUL BRAIER 



To: 



Subject: 



Sent: 



Cc: 



Friday, January 05, 2007 1:18 PM 
Docketing Group 

ARNOLD TURK; TIANNE PEARSON; BING ZUO 
FW: Patent Related Projects 



G&B File Number: 4093 

The client mixed a lot of different projects together. Can you please match this with job files 
J409301, -02, -04, and -05 and with prosecution files P31168, P31299 and P31300? 



From: Huang Bao-Shan [mailto:bao-shanhuang@penickcorp.com] 
Sent: Friday, January 05, 2007 1:05 PM 
To: PAUL BRAIER 

Cc: TIANNE PEARSON; Huang Bao-Shan 
Subject: Patent Related Projects 

CONFIDENTIAL COMMUNICATION: 

Subject to Attorney-Client Privilege and Other Protections 



At this moment, we have the following patent related issues: 

1 . Process for Preparing d,l-Methylphenidate Base in Crystalline Form - We like to make it 
outside claims of prior art of US Patent 6,096,760 (Aug. 1, 2000). Orrin provided the procedure to 
me on 1/4/07. 1 am working with Paul Braier for the patent infringement issue. Our customer is 
asking for samples. 



2. Process for Preparing Oxycodone HC1 with not more than 10 ppm 14-Hydroxycodeinone - 

We like to produce it outside claims of prior arts of US Patent 7,153,966 (Dec.26, 2006), 
7,129,248 B2 (Oct. 31, 2006) and 7,071,336 (July 4, 2006). Paul Braier is asking for a complete 
literature search, he has drafted a strategy for this. 



3. Process for Preparing Hydromorphone - We like to make it outside the claims of the 
J&J patent application US 2006/0235039 Al (Oct. 19, 2006) and US 2006/0009479 Al 
(Jan. 12, 2006). The latter is still under final rejection, and the US PTO records do not 
indicate that a response to the final rejection has been filed since July 2006. J&J still has 3 
weeks to response it. It remains possible that some of the claims could be accepted, with 
this rejection being just for one or more claims. It may take a while until we can find out 
the details. Paul Braier monitors it weekly. However, our procedure is outside their claims. 
The former patent application disclosed four polymorphs. We deed to look into it. 



4. Process for Preparing Oxymorphone - Our regular US patent application was filed 12/14/06. 



Paul, 
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We have to make a decision to file or not for our international patent application. We have to file 
them before 10/17/07, which we filed our provisional patent application (No. 60/829,817, our 
reference No V3081 1). We should file patent applications for at lest in the following countries: 
EU, UK, Germany, Spain, Israel, Australia, China, India and Hungry. 



5. Process for preparing Naltrexone from Oripavine - The procedure was filed to US Patent 
Office in our provisional patent application (No. 60/829,817, our reference No V3081 1) on 
10/17/06. Paul Braier will draft the patent application. 



6. Process for preparing Buprenorphine from Oripavine ~ The procedure was filed to US Patent 
Office in our provisional patent application (No. 60/829,817, our reference No V3081 1) on 
10/17/06. Paul Braier will draft the patent application. 

These are what I have in my plan for discussion in Monday's meeting. Correct me, if you see anthing wrong. 
Have a nice weekend! 



The information contained in this e-mail message is intended only for the personal and confidential use of 
the recipient(s) named above. This message may be an attorney-client communication and as such is 
privileged and confidential. If the reader of this message is not the intended recipient or an agent 
responsible for delivering it to the intended recipient, you are hereby notified that you have received this 
document in error and that any review, dissemination, distribution, or copying of this message is strictly 
prohibited. If you have received this communication in error, please notify us immediately by e-mail, and 
delete the original message. In rare cases, our spam scanners may eliminate legitimate email from 
clients unnoticed. Please immediately advise us if you receive an error notification from our server. 



Bao-Shan 
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From: Huang Bao-Shan [bao-shanhuang@penickcorp.com] 
Sent: Thursday, January 04, 2007 5:51 PM 
To: PAUL BRAIER 

Cc: ARNOLD TURK; TIANNE PEARSON; Rose Stuart 
Subject: Methylphenidate 

CONFIDENTIAL COMMUNICATION: 

Subject to Attorney-Client Privilege and Other Protections 

Paul, 

The following is a procedure for preparation of d,l-Methylphenidate in solid forms. 

A mixture of 70.89 g (0.263 gmol, 1.00 equiv.) dj-methylphenidate hydrochloride, 35.65 g water, 22.07 g 
(0.276 gmole, 1.05 equiv.) 50% sodium hydroxide solution and 600 mL (ca. 463 g) methylcyclohexane is 
stirred until all solids dissolve. Layers are allowed to settle, and the lower (aqueous) phase is separated as 
completely as possible. Remaining organic layer is distilled under vacuum until 400 to 500 mL distillate is 
collected. 

The warm distilled solution remaining in the pot is filtered into a crystallizer (rinsed through with a portion of 
methylcyclohexane). Batch is stirred, cooled, and seeded with solid d,l-methylphenidate base. Product 
slurry is stirred for several hours at low temperature, then filtered. Product cake is washed with chilled 
methylcyclohexane, and left to dry in a vacuum oven at room temperature (with a slow bleed of nitrogen). 

We need to compare this with existing patents including U.S. Patent 6,096,760 (Aug. 1, 2000). This is our 
first priority project, because our customer is waiting for the product for testing. 

Best regards, 

Bao-Shan 
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